This paper investigates the two of the exchange rate determination approaches for Turkey. Efficient Market Hypothesis (EMH) in weak form is tested by using overnight, weekly, monthly, quarterly and yearly forward exchange rates and spot exchange rates for Turkish Lira/US Dollar and Turkish Lira/ Euro. Weekly data is used to test EMH for 2002EMH for :11-2015 period. Other approach empirically tested in this paper is Purchasing Power Parity (PPP) Hypothesis for Turkey. Whether or not this approach is valid is determined with monthly data covering the 2002:11-2015:03 period. In this study, LP and LM unit root tests with two structural breaks is applied as method in addition to KPSS and Augmented Dickey-Fuller unit root tests. Our findings don't support the evidence that PPP hypothesis is valid but support that market efficiency in weak form is valid. 
Introduction
Until the period of 1970's, change in exchange rates were tried to be explained by changes in foreign trade and since financial markets were not developed, demand for foreign currency was determined by foreign trade demand. As a result of this, flow variables such as export and import became fundamental variables for analysis of exchange rates. As flow approach created a framework to determine exchange rate theories were developed to reach the balance in the long run and to stabilize the exchange rates according to this approach. After the collapse of Bretton Wood system, the system couldn't determine the exchange rates and new situation suggested that international capital flows had important effect on the determination of exchange rates. New theories have been developed by considering the new situation, because of the importance of economic agents' portfolios, stock variables have become crucial. Governments ended the restrictions on financial markets and began to act to establish free movement of capital. Finally, portfolio preferences played an important role on the determination of exchange rates. One of the aims of this study is to find an empirical answer to the question of whether foreign exchange market is efficient or not in Turkey. On the other hand, empirical validity of purchasing power parity hypothesis can show the degree of economic integration among countries. By testing the fulfilment of this hypothesis for Turkey, we can have an idea Turkey's economic integration level with other countries.
In the period after 1980, Turkey, as an emerging market, has started to remove restrictions on financial markets and especially after the economic crisis in 2001, Turkey has allowed for total liberty of capital movements and started to use flexible exchange rate system. Because of these changes, global fluctuations or changes in some variables cause exchange rates to be volatile. As Turkey has had ever-growing foreign trade with the rest of the world since 1980's fluctuations in exchange rates are damaging the Turkish economy by creating uncertainty. For determination of exchange rates, there are various theories and approaches developed by economists and some of these approaches have been developed after liberalization of economies all over the world together with globalization since other approaches remained incapable of predicting the exchange rates well. Some of exchange rate determination theories are balance of payments model, purchasing power parity approach, currency substitution approach, portfolio balance approach, efficient market hypothesis, interest rate parity approach, monetary approach, speculative bubbles theory and microstructure approach. Our study tests the validity of purchasing power parity (PPP) approach and efficient market hypothesis (EMH) for Turkey. In this context, this paper utilizes LM unit root test to analyze theories mentioned above for the period of 2002-2015. When literature is reviewed it is seen that researchers has been generally examining just one approaches of exchange rate determination for Turkey. Difference of this study from the others is to test and compare two theories by using appropriate econometric methods. One of our contributions of this study to empirical literature is we use long span of weekly data to test PPP hypothesis and monthly data to test EMH approach. Second, we allow for structural breaks to test the validity of PPP hypothesis and EMH. The next section of the paper explains the theoretical framework of EMH and PPP hypothesis. In section 3, we provide selected literature review. Section 4 outlines the data and methodology followed by section 5 where the empirical results are discussed. Section 6 is the concluding remarks.
Theoretical Background
As it is mentioned above, there are a lot of exchange rate theories developed and analyzed by researchers. Testing the validity of PPP approach gives the measure of economic integration of Turkey. Test results of EMH display whether or not exchange rate market is efficiently working.
Purchasing Power Parity
Purchasing power parity (PPP) is one of the cornerstone approaches in the international economics. Since 1970s, the analysis of PPP approach has been one of the topics which are controversial. According to PPP hypothesis, difference between foreign and domestic rates of inflation determines the nominal exchange rates. This approach is based on the assumption that law of one price prevails in an integrated competitive market. PPP points out that prices, in the existence of law of one price, will be the equal to each other when quoted in different countries. That is, when it is expressed in terms of same currency prices should be same in two different countries. Because relative prices of two countries alter the nominal exchange rates between two countries will also alter. In this way, exchange rate will stay. Thus, PPP hypothesis is also stated using the real exchange rate concept. Empirical validity of PPP approach is of key implications, not only since it is the base line for macroeconomic models but also since it has common use as a benchmark to detect the deviations of exchange rates from its real value and as a measure of economic integration among countries (Cuestas, 2009) . In summary, this approach states that real exchange rates should be 1. It is shown with equations as follows:
Where q t shows real exchange rate, s t is nominal exchange rate, p t and p t * are respectively domestic and foreign price levels. It is generally accepted that PPP is a long run theory of exchange rate determination. In the short run, it is possible to become some deviations from PPP but some forces in the market are capable of bringing the exchange rate its long run PPP value. This stylized fact points out that real exchange rate must be stationary to validate PPP hypothesis empirically. One of several methodologies which can be used to test the validity of PPP approach in the literature is unit root tests. But when it is tested by means of unit root one of the issues, that is structural breaks should be taken into account because unit root tests without structural breaks can end up with misleading results (Erlat, 2003) . Big shocks or structural breaks in the short term period can result in deviations from the long term equilibrium point of real exchange rate (Edison, 1987) . To test PPP hypothesis, minimum LM unit root test with two structural breaks which was developed by Strazicich (2003,2004 ) is used.
Efficient Market Hypothesis
According to efficient market hypothesis (EMH) firstly explained by Fama (1965) , prices always fully reflect all the available and relevant information in an efficient market and Jensen (1978) mentions that none of the market participants can earn excess profit by exploiting the set of information. Fama et. al. (1969) defines efficient market term as a market adjustment to new information sharply. This definition indicates that market rationally processes the new information when new information is not neglected or there is no any systematical mistake. In this context, exchange rates change only with the arrival of new information and since there is no any possibility to predict future information it is impossible to forecast future exchange rate changes with the help of information set available. Therefore, by using the available information, making any profit is not possible. Grossman and Stiglitz (1980) claim that it is impossible to have the complete informational efficiency for a market. As obtaining information is costly prices cannot fully reflect the all information in the prices. If prices fully reflected all the information investors spending their resources to obtain and to analyze the new information couldn't generate an income to cover their expenses. Fama (1991) states that prior condition in EMH is zero cost of information and transactions. One of the other required conditions for EMH is not to have monopoly on information and data and to have transaction costs competitively determined. Because EMH might fail in the existence of imperfect market. Fama (1970) subdivides EMH into three different form depending on information set. Weak form of efficiency as one of three forms in this hypothesis means that available information in past prices is not reflected by the current prices. That is, current exchange rates don't reflect all the available information in the past exchange rates. For this reason, a speculator cannot use the past information to forecast the exchange rates in the future. So, they cannot follow any strategy to gain any profit. The other form of this approach is semi strong-form which not only reflects the information in the past exchange rates but it also reflects publicly available information in the current exchange rates. Last of three forms, strong form efficient market, reflect the inside information in current exchange rates in addition to semi-strong form. Weak and semi-strong form versions of EMH are encompassed by the strong form of efficient market hypothesis. Efficient exchange rate market has important policy implications. In an inefficient market, movement of exchange rates can be best predicted with the help of a model developed. And this situation can provide some opportunities to gain profits from exchange rates transactions. Moreover, government authorities can reduce volatility in exchange rates, evaluate the possible results of different economic policies and try to find a way to influence foreign exchange market in an inefficient foreign exchange rates market. Efficiency implies that exchange rates respond quickly and accurately to new relevant information.
An efficient exchange rates market is characterized by a unit root process (random walk) indicating that historical data of exchange rates cannot have any effect on prediction of future exchange rates. When exchange rates follow a random walk process all of shocks on exchange rates will be permanent and exchange rate won't be inclined to return its own trend path over time. The random walk property emphasizes that future returns from the exchange rate cannot be predicted based on observations in the past and that exchange rate volatility can grow without bounds in the long run. Conversely, in a trend stationary process (mean reverting), shocks to exchange rates is transitory and exchange rates return back to the trend path over time after the shock. The article tests the weak form efficiency of foreign exchange rate market by applying relatively new econometric techniques.
Literature Review
There is a large amount of literature about theories tested in this study. Related literature use different econometric methods such as linear, nonlinear and panel data econometrics. For testing the validity of PPP hypothesis and weak form market efficiency, unit root tests are generally preferred by researchers and some of these works conducted are given below.
Literature Review for Purchasing Power Parity
Studies testing the validity of PPP hypothesis use different econometrics methods in the related literature. One of the methods is panel unit root tests with or without structural break. Yıldırım et. al. (2013) and nonlinear deterministic trends. Evidence obtained from this work supports validity of PPP hypothesis for the most of the countries since nonlinear deterministic trends and smooth transitions has been taken into account. Cuestas and Regis (2008) applied nonlinear unit root test to provide evidence on PPP hypothesis by using monthly data between the time period 1972-2010 for the OECD countries and they found that it is more convenient to apply nonlinear unit root test for the half of the countries. PPP hypothesis holds for the many of the countries in this study.
Tirasoglu (2014) analyzed the PPP hypothesis for 18 OECD countries by using quarterly data for 1993-2011 period with the help of linear methods. ADF, ZA (1992) and Strazicich (2003, 2004) 
Data and Methodology
This study analyzes validity of PPP hypothesis in Turkey using monthly spot exchange rates of Turkish Lira/US dolar and Turkish Lira/Euro over the period 2002:11-2015 Strazicich (2003,2004) to fill this deficiency are used in this study. By the reason of determination of break moment endogenously, this test together with breaks doesn't cause to wrong rejections in the existence of unit root. Besides, wrong rejections are out in case of rightness of alternative hypothesis (Lee and Strazicich, 2004:2) . According to study of Lee and Chang (2008) , to the extent that null hypothesis is rejected in LM unit root test, this situation indicates rejection of unit root without having structural breaks. Structural breaks in LM unit root test modeled based on study of Perron (1989) are explained data generating process (DGP) below. 
Results
LM and LP unit root test together with ADF and KPSS unit root test not taking breaks into consideration so as to compare is applied for spot and forward Turkish Lira/US dollar exchange rates and results for market efficiency are indicated in Table 1 . In the table, spot exchange rate and daily,weekly,3 months and 1 year forward exchange rates are stationary in their first differences (I(1)). According to this result, this exchange rates follow random walk process and pass values of these observations cannot be used to predict current values of those exchange rates. Similarly, findings obtained from KPSS unit root test show the same results as ADF unit root test results. These exchange rates are consistent with weak form of EMH. Evidences supported by ADF test and KPSS unit root test point out that economic actors in this market cannot benefit from statistical methods to gain any profit. In Table 2 and Table 3 , results LP of LM unit root tests with structural breaks can be seen for Model A and Model C. Maximum lag is nineteen. t statistics value of last lagged term taken the first difference is compared with asymptotic normal value 1.645 at level of %10. After optimal lags in every alternative combination in which structural breaks occur are determined breaks are determined at the point where endogenous LM t statistics with two structural breaks takes minimum value (Berke et. al., 2014) . T as sample size, possible combinations of points of two breaks are investigated in [0.1T,0.9T] time interval. Although many researchers believe that Model C is superior to Model A results of Model A are included in this study. When minimum test statistics obtained from Model C is compared with critical values derived from work of Lee and Strazicich (2003) findings show that Turkish Lira/US Dolar forward and spot exchange rates follow a random walk process. Evidences acquired from LM unit root test are similar to findings obtained from LP test searched for two breaks. Results reached from these tests are related variables don't have mean reversion dynamics and shocks are permanent. These results justify the opinion that Turkish Lira /US Dolar exchange rate is efficient in weak form.
KPSS and Augmented Dickey-Fuller unit root tests are applied for Turkish Lira/Euro spot and forward exchange rates and results related these exchange rates are given in Table 5 below. Spot and daily, weekly, monthly, 3 months and 1 year forward exchange rates are stationary in their first differences (I(1)). Also, findings from KPSS test results show that all of the exchange rates data are stationary in their first differences. These results seem like results above. Turkish Lira/ Euro exchange rates follow random walk process and future values of exchange rates cannot be predicted with help of past values of exchange rates. These exchange rates are efficient in the weak form. Comparison of minimum test statistics of Model C with critical values derived from Lee and Strazicich (2003) study points out that Turkish Lira/Euro forward and spot exchange rate have consistent results like ADF unit root test results and they follow random walk process. According to result of LM unit root test with two structural breaks, Turkish Lira/Euro exchange rates are efficient in weak form. Also, LP test results with two breaks show that related variables don't have mean reversion dynamics and shocks are permanent.
Empirical findings for PPP hypothesis obtained from Augmented Dickey-Fuller unit root test suggest that real Turkish Lira/Euro exchange rate series are not stationary for %1 and %5 levels and invalidity of PPP hypothesis is determined for these significance levels with the help of these results. Optimum lag value for these series is detected as 1. Test results for real Turkish Lira/US Dollar give the evidences that this series has unit root for 1%, %5 and %10 significance levels. Optimum lag of these series is 2 and series becomes stationary in their first differences. KPSS unit root test also shows same results like ADF test. Table 11 support the evidences that PPP hypothesis is not valid for both of series. Deviations from real exchange rates cannot reach their equilibrium values.
conclusions
Real spot and forward exchange rates data of Turkey is investigated over the period 31.10.2002-29.05.2015 Çiçek (2014 ), Cheung et. al. (2011 ) and Ibrahim et. al. (2011 . If the policy makers use the information provided by exchange rates market the market could be expressed as efficient. That is, since the exchange rates market efficient in the weak form in Turkey government cannot have an effect on the exchange rates market which is an important policy variable. Government cannot take any action to reduce the exchange rate volatility. Also, outcomes of policies for exchange rates might not be evaluated and government is not able to make informed decisions on exchange rates market. For companies, efficiency in the market means timing for transactions or currency selection does have less importance and hedging policies are less effective to avoid from risks. For future research, validity of semi strong form of market efficiency in Turkey can be tested by using different methods allowing multi-structural breaks. In addition, whether or not EMH is valid can be tested with higher frequency of data such as daily data.
Many researches about Turkish economy using standard unit root tests mention that PPP hypothesis is generally not valid. Besides LP and LM unit root tests, standard unit root tests are used in this study. This paper analyzes the effect of structural breaks on validity of PPP hypothesis in Turkey for the period 2002:11-2015:03. Our findings from the ADF unit root test show that Turkish Lira/Euro exchange rate series is not stationary for 1% and %5 levels. Thus, PPP hypothesis is not valid for 1% and %5 levels but is valid for %10 level as it is stationary. Real Turkish Lira/US Dollar series have unit root for 1%, %5 and %10 significance levels. Both of series become stationary in their first differences. Empirical results obtained from LP and LM unit root test with two structural breaks shows that PPP hypothesis is invalid for both of the series in Model A and Model C. We conclude that PPP hypothesis doesn't hold for ADF, KPSS, LP and LM unit root tests with two structural breaks. Findings of this study are consistent with the literature of Tıraşoğlu (2014) Kum (2012) , Kalyoncu (2009) and Yıldırım and Yıldırım (2012) . Policy makers in the countries where PPP hypothesis is invalid should first take stability of exchange rates into the consideration before they create and apply their economic policies. The important implication coming from the findings is the fact that a temporary shocks on the real exchange rates in Turkey would result in permanent effects. Monetary transmission mechanism could affect the real exchange rates permanently. Long run value of real exchange rates would be permanently affected by contractionary or expansionary monetary policies. As a possible further research, non-linear adjustment of real exchange rates can be modelled using non-linear methods since deviations from PPP might follow a non-linear process for Turkey due to market frictions.
